. Comparison between excitation pulse spectra of current and previous works 1 (dark grey and grey, respectively) overlaid with Cph1Δ P fr absorbance spectrum (black curve). The current work demonstrates spectrally narrower excitation of Cph1Δ P fr .
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Figure S2. Comparison of transient absorption spectra at various probe times for broadband and narrowband excitation data (blue and red curves, respectively). Transient absorption spectra from the narrowband excitation were scaled by  0.55. Figure S3 . Comparison of kinetic traces at various probe wavelengths for broadband and narrowband excitation data up to 100-ps probe time (blue and red curves, respectively). The traces are scaled by  3.2 on the broadband excitation signals. Figure S4 . (A) Comparison of P r minus P fr difference spectra to 5.6-ns and 1-ms difference spectra of P fr to P r dynamics (black and grey curves, respectively) from the narrowband excitation data. The P r minus P fr difference spectra has three kinds depending on P r states: the Fluorescent P r , Photoactive P r , and combined Total P r (blue, red and green curves, respectively) based on previous temperature-dependent absorption spectra and SVD analysis.
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2 (B) The same comparison (except the 100-ps spectrum is presented instead of 6-ns one) for the broadband excitation data. 
(C) Comparison between
Hot P fr SADS with EADS4 from Figure S4A .
(D) Comparison between Lumi-F f and Lumi-F r spectra. Lumi-F r is scaled 5. (E) Comparison between Lumi-F r spectrum and P fr minus P r spectra. The P fr minus P r spectra have two kinds depending on Figure S14 . Fit of the kinetic model in Figure S13A to the narrowband excitation data probed at (A) 520 nm, (B) 625 nm, (C) 660 nm, and (D) 700 nm.
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